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I A M not fearful of being misunderstood when I say: 
"Proud as I am of my country, I challenge the 
denial that we have been a profligate and wasteful 

nation in the extreme. Drunk with the wealth of our 
natural resources we have eschewed their conservation 
and rolled in a criminal debauch of their treasure." 
These are strong words, but I deliver them to strong 
men. 

The remarks I have made are a fair foundation upon 
which to stand in bringing to your consideration the 
application of these principles to a specific plan which 
has for its central idea the saving to the nation of $300,-
000,000 annually, the construction of a regional plant 
to supply the power demand in a territory that may 
well be described as the finishing shop of American in-
dustry and a release to the railroads from the hauling 
of 50 per cent of the coal now transported, which 
amount, by virtue of improper power generation and 
distribution, is literally thrown away! 

A few years ago in Logan County, West Virginia, 
scattered about on its mining properties there was in-
stalled a total of 4000 h.p. in boilers to supply the power 
requirements. Go there today and you will see one 
central electric station supplying the same demand 
with a boiler capacity of 500 h.p. Electric wires have 
been substituted for the steam mains. So great was 
the diversity factor of power required at the mines that 
the single central station is capable of furnishing with 
500 h.p. what it took 4000 h.p. to accomplish with the 
scattered plants. A ratio of 1 to 8, and why? Because 
the central station generated its power at maximum 
efficiency and furnished all the power required from 
one transmission bus. Three mines might each have 
required 200 h.p. but their demand did not come at the 
same time. I cite this case as it is, in a way, compara-
ble with the situation that now exists in a territory be-
tween Boston and Washington and inland from the 
coast averaging 100 miles. In this belt, to satisfy the 
industrial demand there is an installed machine ca-
pacity of 10,000,000 horse power. Two-thirds of this 
demand is for industries, such as: Iron and steel, foun-
dry and machine, textile, lumber, pulp and paper, flour 
and grist, car shops, rubber, automobiles. The horse 
power in steam locomotives totals 7,000,000 and the 
combination of these two great classifications of power 
requirement offers unexampled opportunity in the ap-
plication of diversity factor; that is power delivered 
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from the same source to different points at different 
times. 

It has been said that the electrification of the New 
Haven road was a well conceived and well executed en-
gineering project. As the electrical engineer in charge 
of this work, some credit has been transferred to my 
shoulders, and in using the word transferred I do so ad-
visedly, for doubtless much credit was transferred that 
did not belong to me. That the system has been ac-
cepted by the Swiss people as standard for its govern-
ment roads, and that the Pennsylvania road has in-
stalled it on its main line between New York and Phila-
delphia, is assurance enough that the initiative of the 
New Haven engineers was based on sound reasoning. 

The great lesson the New Haven electrification 
taught me was not how the catenary wires should be 
strung over the propulsion rails, but what the economic 
results are, now that the catenary wires are there. 

M y message to you today is that we save this $300,-
000,000 yearly loss, and it can be done by means abso-
lutely within our power, if we but demand that it be 
done. I do not so construct that sentence to indicate 
that there is a single person, company or corporation 
who would stand in the way of such a procedure. In-
deed the plan which I shall unfold to you has the hearty 
endorsement of the engineering and technical press and 
such societies as the Boston branch of the Α. I. Ε. E., 
the National Electrical Light Association and now En-
gineering Council. 

I have such enthusiastic support from those so well 
qualified to pass upon the matter that it is with these 
encouragements I am brought to you today to promul-
gate ways and means of bringing the matter to a defi-
nite focus looking toward congressional approval and 
procedure. 

The New Haven electrification has shown beyond 
peradventure of doubt that its passenger, freight and 
switching wheels can be turned by electricity for less 
than half the amount of coal expended for steam loco-
motive operation, and this result is obtained using a 
source of electrical power, the operating efficiency of 
which is only one-half that contemplated in the plan to 
be proposed. The cost of maintenance of steam loco-
motives is conservatively double that of electric loco-
motives ton for ton on drivers. These are the two 
great economies to be secured in the electrification of 
heavy traction roads. A third economy is that se-
cured in the ability of the electric locomotives to de-
velop greater tractive efforts and speeds than the steam 
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locomotives, and by so doing consolidate trains with 
consequent reduction of train-miles, which is an item 
of great economic value under operating expense. 

What has been said about the railroads can be said 
with even more telling effect about the industrial plants. 
From the figures preceding it is clear that there is a 
clean-cut coal saving of four to one if the railroads are 
operated by electricity. The saving as between elec-
tric and steam drive in factories is as high as ten to one; 
and again there appears, as in the case of the railroads, 
the greatly reduced cost of maintaining electric versus 
steam equipment in the factories. 

The present load factor of this great regional demand 
for power is not more than 15 per cent. This means 
that for every 15 h.p. required, 100 h.p. is installed; 
whereas in the plan to be proposed the load factor can 
be increased to 50 per cent or more. Load factor is the 
ratio of the average load to the maximum. Today, 
due to the improper form of power generation and 
distribution, for every ton of coal burned another is 
wasted—literally thrown away. 

By the construction of high-powered, high-economy 
tidewater steam and hydroelectric stations and steam 
stations erected at the mouths of mines, within the 
territory named, all interconnected with a super-power 
transmission system, using also the large plants now in 
existence in the larger cities such as Boston, Providence, 
New York, Philadelphia and Baltimore, there will 
be integrated one great regional zone, inherent to 
which will be the three great adjuncts of economical 
power production, viz: High load factor, low coal con-
sumption and continuity of power production (due to an 
established breakdown service between power centers). 

In this presentation it should be borne in mind that 
between Washington and Boston the contribution of 
water powers to the regional plant will be but a small 
percentage of the whole; steam plants at tide water and 
at the mouths of mines carrying the load up to 90 
per cent of the total developed power. However, as 
the super-power line later is extended, north from 
Boston and south from Washington, these extensions 
will reach into the Northern and Southern water power 
districts and the percentage of water power generated 
will be increased. 

Forgetting now for the moment the yearly savings of 
$300,000,000 to be secured by the above means let us 
view the matter from a transportation standpoint. 
Already the West is reaping its wonderful economic 
benefits from its developed water powers, while we in 
the East have but to look out of the windows of our 
train to see our sidings, our yards and even our main 
lines clogged with coal cars. Strings of empties and 
loaded coal cars are actually claiming 40 per cent of the 
cargo space devoted to transportation. The railroads 
are burdened with it and would hail a release. This is 
exactly what the Super-power system would give, for 
by its installation there would be created what might 
be termed a "common carrier for power." The rail-

roads in the zone contemplated would be relieved of the 
necessity of hauling its 4 to 1 inefficient power on its 
own rails and those roads hauling coal to the proposed 
electrified zone would enjoy also, pro rata, the auto-
matically created space, for new and higher priced 
commodities. 

Preferred routes from the mines to the sea would be 
established for coal-bearing roads, and ocean tugs and 
barges would thus take the place of locomotives and 
cars for the supply of coal to the central electric station 
located on tide water. Can it not be well said since we 
refine oil and ore that we should refine coal? Power is 
minimum in bulk and maximum in efficiency of use 
when it is in the form of electricity. 

Power is essential to railroads and industries. With-
out it all wheels must cease to turn. We have 75 years 
of anthracite coal left to us even if we do not increase 
the rate at which it is being mined today. We have 
leaped from 100,000,000 tons of bituminous coal per 
annum in the last twenty years to nearly 600,000,000 
tons, and our Ohio, Illinois, Pennsylvania and Virginia 
fields are being rapidly exhausted. Cost, due to future 
location and increased transportation, is on the up-
grade and there is no summit to the grade. 

Our merchant marine is now building to carry the 
products of our industrialism, an expansion of which 
for this country is imminent. If we are to maintain a 
high standard of American wage and living and our 
supremacy in the world's trade, its guarantor must be 
economical power; I mean cheap and reliable power. 

The thought which I am anxious to leave with you is 
that anyone who associates with this project the idea 
that it has even the lightest shade of local color is 
wrong. The real thought being that it is one of broad, 
National scope. 

The West is indeed fortunate in the present develop-
ment and opportunity of further development of her 
great water powers, and is thus not dependent upon 
fuel as a base for power production, while we in the 
East, mindful indeed of the few accessible water powers 
which will be unquestionably developed, know they 
represent less than 10 per cent of the total power 
requirement. 

Further, here in the East, due to the present improper 
form of power generation and distribution, our rail-
roads are congested with coal, only to be wasted and 
thus be non-productive of power. Is it not therefore a 
fair cry to ask National legislation which will bring 
about a high efficiency of power production and permit 
the coal now wasted in the East to flow to the Middle 
West for its needs, and by such a distribution make an 
equitable adjustment in the matter of pqwer production 
over the whole country? 

Many with whom I have discussed the super-power 
plan have inquired into the matter of what would be 
the status of the present companies dispensing electrical 
power, and have followed up their inquiry with regard 
to the method which would be pursued in financing the 
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Super-power system. These, of course, are two very 
important questions. In the case of the first, the 
answer is that the present companies would maintain 
their present entities, carrying all their present fran-
chise rights. Their legal status, so far as I am able to 
see, would not in any way be modified. Indeed, they 
would more surely become what they would like to be, 
namely, distributors of power. The districts in which 
they operate would receive power in bulk from the 
Super-power system either or both at the points of their 
present central stations, and substations to be erected 
—the latter location being in conformity with the high-
est degree of economic distribution. 

As in the case of the local distributing companies, the 
Super-power system would be entirely individual to 
itself, and.so financed; its object being the generation 
and transmission of power to the distributing companies 
with the sole object of getting that power to them at the 
lowest cost of production consistent with the highest 
degree of continuity of service. 

By far the most important immediate consideration 
is the investigation Secretary Lane has proposed to 
Congress by which will be determined the amount and 
location of waste in this Northeast Atlantic Seaboard 
Zone, and in the report to be written under the auspices 
of the Department of the Interior there will be de-
veloped engineering and construction plans necessary 
to its saving. 

Now, with regard to the second question, that of 
financing, a regional plant of the character I have 
described, it will require the expenditure of a very large 
sum of money, which however simply points to a truth, 
the knowledge of which is yours, that we are not only 
upon the eve, but in the realm of far larger things than 
have concerned us in the past. Yesterday we were 
willing to spend a million dollars in construction to 
save one hundred thousand a year. Today we are 
ready to spend a billion to save a hundred million a 
year. 

It is my belief that if by this investigation it is proved 
that in the zone above described there is going to 
waste $300,000,000 a year, and a perfectly practicable 
plan is-ready at our hands, by which its saving can 
be effected, there will be no question as to whether 
it can be financed, but rather what will be the best 
method of finance to pursue. 

What I have had to say should not be construed as 
any criticism of present central station practise. The 
people of this country are deeply beholden to those 
interests who, through their central stations, produce 
and distribute power so economically. Every time I 
see white steam rising from the exhaust of some small 
isolated plant I know that that plant is contributing to 
the waste we are discussing, and would be reduced if 
power were delivered to that plant direct from the lines 
of a large central station. Too often indeed have poli-
tics entered into the decision of public commissioners, 
whereby the central stations' interests have been 

unwarrantedly attacked and grievously hurt. The in-
troduction of the Super-power system is but to carry on 
to higher efficiency the work so splendidly begun by the 
central stations. In a word, it is the great untouched 
regions in which power is produced wastefully which 
now offer themselves as a market to the Super-power 
system; the new stations to be built combining with 
the existing larger plants to furnish that power. 

This is, you may say, such a tremendous thing. How 
will we ever be able to accomplish it? It rather 
takes your breath away and yet, gentlemen, it is as 
simple as it is large. There is not one detail in its 
assembly that has not been thoroughly tried out from 
an engineering, construction and operating standpoint. 
We have all the materials, we have the location, we 
have every room rented in advance—it is time to con-
struct the building! We can liken it to the machine 
shop starting with its little 20 h.p. engine and boiler. 
Trade prospers and an extension to the building is made 
with another engine and boiler and again another ex-
tension, but all the while the increments are of the order 
of the first plant, carrying with them their inefficiencies 
in power and method of the early years. Then sud-
denly the owners realize that their business and power 
requirements are sufficiently large to wipe out seven-
eighths of their original plant and build a new shop, 
employing the principles governing the new one-eighth. 
The case cited, small and insignificant as it is, is a 
perfect simile to the Super-power system. Throughout 
the zone I have described there is a demand for one-
third of the total industrial horse power produced in 
the country, and but a small per cent of our rail-
road tonnage is moved by this highly efficient power 
agent, electricity, and so as the increments of power 
have been added in this territory to meet the ever 
growing demand, and now greatly enhanced by this 
burst of industrial expansion, in turn requiring increased 
railway facility, we find ourselves with a plant of 
scattered boilers, as in the case of the Logan County, 
W.Va. mining district, only five thousand fold magnified. 
The greatest assembled load of the world has grown up 
under this inefficient supply! It is ready now to be 
transferred to the busses of a regional system whose 
guarantee will be continuity of service and a saving to 
the people of $300,000,000 a year. In that presenta-
tion I ask you if the case, large as it may seem, is not a 
simple one. 

The United States Geological Survey, Department of 
the Interior, the office of which is administered by Dr. 
George Otis Smith, presents under October 29, 1919, 
some very interesting statistics concerning the division 
of power resources of this country, and which concerns 
the relative production of electric energy by water 
versus fuel. 

Taking the month of March, which is one of the 
maximum months of water power production, the 
combined water power output of central stations sup-
plying power for public utilities in the following states: 
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Rhode Island, Connecticut, "New Jersey, Pennsyl-
vania, Delaware and Maryland was approximately 
119,500,000 kw-hr., while the energy produced by fuel 
was 498,000,000 kw-hr. This means, therefore, that 
water produced less than 20 per cent of the total energy. 

I have purposely eliminated the State of New York, 
as the water power production for that state is confined 
chiefly to the section of the country immediately 
adjacent to Niagara Falls. Should this state be in-
included, the ratio rises to 30 per cent but even with 
Niagara Falls included it is to be noted that the water 
power production is less than a third. 

Taking a dry month, and again excluding New York 
State, the ratio of water power production sinks to less 
than 10 per cent, and if all the industrial and. railroad 
wheels in the zone contemplated were turned by 
electricity the average water power available would be 
considerably less than 10 per cent of the whole. It is 
interesting, too, at this juncture to say that while 
nearly 100 per cent of the load in this zone could be 
handled by electricity, we find today that less than 
38 per cent of it is being so handled. 

I am sure you will be amazed to know that in the New 
England States, and New York, Pennsylvania and New 
Jersey alone, there is shipped into this territory 37,000 
tons of coal daily for public utility central stations. 

The total coa^tonnage used by all the electric power 
plants in this country, engaged in public service, is only 
95,000 tons per day, and thus in only a part of the zone 
we are discussing, representing less than 5 per cent of 
the total area of the United States, there is required 40 
per cent of the total amount of coal so used. 

Again, another point of view: To ship this amount of 
coal into this district requires over 800 cars in and out 
every day. This would represent a solid train of coal 
cars seven miles long. Now you have but to visualize 
this train split up into units, varying say from one car 
to ten, being switched in the yards, on the sidings and 
many times on the main lines. Does not an arrange-
ment so inefficient, so clumsy and so costly fairly make 
one cry out in despair for a unified common carrier 
system of power, especially when it is known that every 
day but adds to this confusing congestion? 

All this points to the inevitable conclusion that the 
power for this great finishing shop of American industry 
must in a large measure be furnished with fuel as a 
base. Are we willing wantonly to blast the hopes of 
posterity? Is not our duty plainly in sight? Must we 
not perform? Therefore, I say to you, we must look to 
remedial methods of power production, which we have 
at our fingers' ends, to prevent this impending 
catastrophe. 

Please do not conclude from what I have said that we 
should not develop every waterfall economically within 
the radius of this Eastern district, and this includes 
powers which exist on such rivers as the Connecticut, 
Housatonic, Susquehanna, Delaware and Potomac, and 
many others between them, of which doubtless their 

names are unknown to you. As an example of the 
latter class while acting as Chairman of a committee of 
engineers during the war, a report to the Government 
was made on one—the Wallenpaupuck flowing through 
Pike County, Pennsylvania. Its economy as compared 
to a steam station of equal capacity, was such that the 
steam station would have had to be amortized (on an 
8 per cent basis) to the extent of $12,000,000, (which, 
too, happened to be the cost of the hydroelectric 
station) before it began to compete with the water 
plant! 

Gentlemen, there is no danger or chance of failure 
in this regional plant to perform. Every engineer 
in the country whose experience has been of the 
order of mine, knows where the danger lies; that 
it is in this drift, drift, drift policy, an attitude of 
"letting well enough alone" when the "well enough" 
is in fact a willingness to let this American birthright to 
supremacy in world's trade be taken away from us and 
from beneath our very noses; and I say to you New 
England men, among whom I have lived in affectionate 
regard, that you are practicing a conservatism locked 
in the arms of failure. 

In the vernacular of the American youth, "You are 
asleep at the switch." The world has caught up with 
you, and is passing you. You fought for what you 
got; now you have got to fight to hold on to it, and you 
have got to start the fight not tomorrow, but today. 
One of New England's solid men said to me the other 
day, apropos of the New England situation and its fine 
practise of conservatism; "Economical power is the 
sole remaining means to prevent this finishing shop of 
American industry from being converted into the 
playground of American tourists." These, gentlemen, 
as you know only too well, are not idle words. One 
has but to read the signs and then predict the result. 
Power is being produced nearly everywhere more 
cheaply than in this zone. Yet this zone is the Ameri-
can home of skilled labor. That labor does not wish to 
migrate, but it will migrate unless you make economical 
power migrate to it, and the distance it will have to go 
will not be far with the means now at hand to eliminate 
this criminal waste. 

I feel sure you realize now the immeasurable waste of 
human and national treasure that is going, on, yet a 
few among the many will say: Why the cost of power 
does not represent 5 per cent of my manufacturing cost! 
The perspective of a man who says that ends one inch 
from the end of his nose, and he admits in the same 
breath that the conservation of the Nation's resources 
is nothing to him. He also puts himself at once in a 
losing class. Why? Because while electricity is the 
agent of highest efficiency in power application, yet as 
such it is nothing compared to its efficiency as an agent 
to facility. What this country has got to do to main-
tain her supremacy in world's trade is to produce, 
produce, and then produce more. Even if the cost of 
electricity's application were twice as much as steam 
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its contribution to the facility of production, in nearly 
every form, would far outweigh the additional cost. 
A hundred examples spring to one's lips: In the factory 
—the individual machine driven tools; on the railroads 
—the multiple-unit locomotives operated from either 
end. (The turn table and ash pit are things of the past 
for the 100 per cent operated electric division). 

I saw a sign the other day on the walls of a central 
power station, it said: "Electricity for Everything." 
The average manufacturer worries himself to death 
about his coal pile. Visualize the miserable little coal 
piles scattered all over this great industrial region. 
What do they stand for? Congested traffic, throttled 
production and waste of our national resources. If we 
practise what was said on that sign what will that 
stand for? Open traffic, greater production and 
conservation. 

Before closing there are two other aspects I would 
touch upon under a slogan I offer now for your consid-
eration. 

We have spent billions for destruction for preservation 
now let us spend billions for construction for conservation. 

The first: We are the greatest industrial nation of 
the world. How can we better maintain that suprem-
acy than by giving employment to the millions of our 
boys that have crossed the sea to maintain the prin-
ciples for which this nation stood. This plan offers 
employment in factory and field, and when completed 
will be the kenetic embodiment of national wealth—a 
living, active, producing tool, guarding national con-
servation. The World's Work for November, 1919, 
page 14 (as reading from Mr. Hoover's analysis on page 
98) says: 

The present high prices both here and abroad are 
the result of a lack of useful products. During the war 
economically useless products were produced under 
great pressure at high costs. The high cost of produc-
tion still continues and applies to all products. Our 
old ability to produce cheaply by means of machinery 
and to pay the producer a wage with which he can keep 
up a relatively high standard of living is in danger. 
The wage is high but the purchasing power of it is not. 
The only solution is to give the producer better tools, 
better machinery, better management, so that he can 
increase his product and get more money for it to meet 
the high prices, and to have the worker give more 
brains and energy to match this improvement. 

The second, Mr. Frederick Darlington, whose excel-
lent work on the War Industries Board is well known, 
says: 

In the central power station business so much of the 
cost of service goes to pay for invested capital that it is 
most essential that the interest rates should be kept 
low which can be done only by making the investment 
safe, that is; by so regulating rates that principal and 
interest will be secured. From a national point of 
view, as effecting the general industrial efficiency of our 
manufacturing and power-consuming districts, it is rel-
atively unimportant whether the cost of power is one 
mill or two mills per unit more or less than some es-

tablished rate, whereas it is of vital importance for the 
conservation of resources, for economy of production 
and for general industrial efficiency that the bulk of 
the power used should be made by central systems as 
against isolated plants; therefore let us try to get our 
law-makers and public executives, national, state and 
municipal, to take the Government point of view, in 
other words, to think in terms of the war which are 
also terms of peace from a Government standpoint, and 
to uniformly and rationally encourage central power 
development, provide for a just return to capital in 
electric power business and grant monopolies under 
regulations that will foster co-ordination and interstate 
operations. 

Especially also would I draw your attention to the 
proceedings of the National Electric Light Association 
covering its recent deliberations at the Atlantic City 
Convention in which will be found the address of Dr. 
George Otis Smith, Director of Geological Survey. 
Director Smith's address is a splendid endorsement 
of Secretary Lane's request for Congress to provide 
sufficient funds to the Department of the Interior by 
which an investigation can be made to allocate the 
losses now sustained and to be inclusive of recom-
mendations covering a power transmission and distri-
bution system by which they may be saved. 

This appropriation will come under general expenses 
of the Geological Survey and be a part of the general 
civil sundry bill. 

If what I have said has appeared to you as reason-
able and constructive it would be a pleasure indeed to 
have your endorsement of it. 

DISCUSSION BY E. G. BUCKLAND 
President Ν . Y . f Ν . H . & H . Rai lroad 

In the winter of 1917-18 New England faced a 
serious coal shortage. There was much suffering, a 
partial paralysis of business and a threatened stoppage 
of transportation. We who were responsible for trans-
portation facilities in New England did our best to 
continue the carriage of freight and passengers and to 
keep the industries running. We divided our coal 
piles with our less fortunate neighbors and in some 
instances our more fortunate neighbors divided their 
coal piles with us. It was a time when on the other 
side of the water the war was going against us and on 
this side it seemed as if nature had conspired to favor 
the enemy. Now, while this emergency brought out 
the finest qualities of generous cooperation between 
industries and carriers yet those who would continue 
to be responsible for transportation facilities felt that 
if it were possible a coal shortage in New England 
should never be permitted to occur again. Coal 
stands for energy however it may appear, and it is this 
shortage of power which has seasonally handicapped 
New England. It had occurred to some of us who 
have studied this situation that there were possibilities 
of power and coal conservation which had not yet been 
developed. I personally knew that Mr. William S. 
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Murray had given the matter a great deal of thought 
and after talking with him and likening the situation 
to the conservation of forests and the conservation of 
water power in the west, wrote to Hon. Franklin K. 
Lane, Secretary of the Interior, and asked him if it 
were not possible to include in his conservation pro-
jects one looking to the conservation of power in New 
England, pointing out to him the possibility of com-
bining unused water power in New England, with power 
from tide water coal brought to New England ports and 
unmerchantable coal, developing power at the mines 
in the coal regions of Pennsylvania and the Virginias. 
Secretary Lane immediately answered that the subject 
was one to which he and Doctor George Otis Smith, 
Director, Geological Survey, had given much thought 
and that he had already asked for an appropriation to 
make a general survey of the country looking to the 
correlation and conservation of all sorts of power. 
Mr. Murray and I thereupon went to Washington, 
consulted with Secretary Lane and Dr. George Otis 
Smith and found that our ideas were at one, as a result 
of which Secretary Lane has brought the matter before 
Congress and is asking for authority to make a general 
survey of the United States and an extensive survey of 
what he calls the Boston-Washington district, with the 
idea of reporting the possibilities of marshalling the 
sources of power and conserving the coal supply. 

It has been said that the man who makes two blades 
of grass to grow where one has grown before is a public 
benefactor. Obviously a man who in New England 
can make one pound of coal do what two pounds has 
done before is even a greater benefactor and even 
though coal be the largest single item of freight revenue 
no carrier having the good of the public at heart could 
afford to oppose a plan which cuts the cost of power in 
New England. For every dollar lost by diminishing 
the coal hauled there will be more than a dollar gained 
from the increased traffic on higher class products. 
New England has long been handicapped by its lack of 
coal and raw materials. It has a wonderful supply of 
pure water, a climate conducive to skilled labor, 
communities where skilled labor finds congenial homes 
and fine educational institutions for the upbringing of 
families, but unless it can hold its own in the prices of 
its products all of its advantages will be overbalanced 
by its burdens, and the greatest of its burdens is its 
lack of power supply. 

Therefore, the question confronting railroads and 
industries in New England has ceased to be the usual 
issue between shipper and carrier but has become a 
question as to what the carrier can do for the shipper 
and what the shipper can do for the carrier in order to 
keep New England's industrial supremacy from leaving 
and New England from being turned into a rich man's 
playground. We believe that with New England's 
proximity to tide water, with its undeveloped water 
powers, and with the enormous economies to come 
from developing electrical current from large central 

stations and hydroelectric developments it can con-
tinue to compete in the markets of the United States 
as well as the markets of the world. It is to that end 
that this group should recommend that the Chamber 
of Commerce further the efforts now being made by the 
Secretary of the Interior to obtain an intelligent idea of 
the savings which will result from a survey of the 
sources of power between Boston and Washington with 
the idea of contributing them to a common channel and 
distributing to consumers within that region. 

DISCUSSION BY CHAS. F. SCOTT 
Professor of Electrical Engineering, Y a l e University 

The statement has recently been made that the limit 
to industrial expansion is likely to be in transportation 
facilities, that is, in the ability to supply raw material 
and distribute products. The railroads have been 
hard pressed; war requirements exceeded their capa-
bility and the Government took over the railroads and 
employed the methods of unification and coordination 
which it had formerly prevented the railroads from 
adopting. The ton-miles of freight in the United 
States was more than three times as great in 1916 as it 
was in 1900. If industrial expansion is to continue, 
railroad facilities must be increased and the way to 
increase them in congested regions is by electrification. 
This not only increases the traffic capacity of tracks 
and terminals but it reduces the coal required for rail-
road operation. A general electrification of industry 
will further reduce the coal to be transported for 
industry thereby releasing the equipment for industrial 
freight. 

Mr. Murray's paper may be reinforced in two points; 
first, as to the increased usefulness of electrical power 
in industry, and second, as to the future demands. 

New England is a manufacturing community without 
raw materials or coal. Its asset is the skill of its 
people. The prime business is devising and operating 
machinery which uses power. Excellence and economy 
depend largely upon the kind of power available. 
Electric power repeatedly proves its superiority in 
industry for lighting, for motor application, for fur-
naces and ovens, by reducing costs, improving quality 
and increasing output. The two fundamental requis-
ites of New England industry are electric power and 
transportation. The universal power system is the 
key to both. 

Mr. Murray's statements of large savings refer to 
present conditions; they do not include future growth. 
Pre-war curves show a growth in industry in which the 
primary horse power in industries in the United States 
has increased from 10,000,000 in 1899 to 22,500,000 in 
1914. In the same period the horse power in New 
England and the middle Atlantic States doubled. The 
proportion of this power applied electrically has 
increased in far greater ratio, doubling in about five 
year periods. This means, if the curves of recent 
progress are continued during the next decade, that in 
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ten years the total power will be on the order of double 
what it is now and that the electric power will increase 
four fold. This is a matter of enormous magnitude and 
of vital concern as a factor in production, which was 
never more greatly needed than now. The economies 
in the future should greatly exceed those which Mr. 
Murray estimates would be possible now. There is 
every reason why a broad gage general survey of the 
problem should be undertaken at once. 

If the use of electric power continues to increase at 
its past rate and is double in five years from now, then 
the electric energy to be produced during the next five 
year period will aggregate a total nunlber of kilowatt-
hours equal to the total which have been produced in 
the past forty years. It is certainly worth while to 
determine what the demand probably will be and to 
plan the best way of supplying it. 

DISCUSSION BY SAMUEL FERGUSON 
Vice-President Hartford Electric Light C o . 

I wish to emphasize one point touched on by Mr. 
Murray, namely, the need that the Connecticut 
representatives at Washington should be made to 
realize that we are interested in this plan and approve 
Secretary Lane's request for an appropriation of 
$200,000. for a survey and report; and I hope that the 
resolution committee will favorably report a resolution 
to that effect at the general meeting tomorrow. In 
addition, our congressmen should hear from individuals. 

The outline as given by Mr. Murray is a wonderful 
conception, but probably its very vastness is discourag-
ing to some on account of the legislation and financing, 
which apparently must first be done: To me, this is 
not so, because if every section of New England keeps 
this plan in mind as an ultimate solution, and if all 
central power companies and manufacturers make 
their investments for power production or power 
utilization, in such a manner that each will eventually 
become an integral part of the system, the final con-
solidation will become a relatively simple affair. 

In answer to Mr. Wright's question as to what gain 
there could be to manufacturers in Hartford, I would 
simply state as one instance of gain, that at present 
about 13,000 h.p. of surplus station capacity is installed 
there and held idle from one years' end to the other, 
simply as a reserve in case of failure of other apparatus. 
If, then, the Hartford plant were connected to the 
super transmission system, this investment when not 
needed locally, could be used to furnish current to the 
system, thus earning its fixed charges, rather than as at 
present, having the fixed charges of the spare invest-
ment absorbed in the local price of power. 

As an apt illustration, three hours ago a serious 
accident happened to the Waterbury power station. 
By quick work and emergency connection, the above 
mentioned reserve capacity is now being used to supply 
part of the Waterbury deficit. Under Mr. Murray's 
plan there would have been no interruption, as the 

inter-connection would have been such that a failure 
in one part would be automatically taken care of by 
the next section. 

CANADA'S LARGE PROJECT 

OPERATING the largest shovels in the world and 
reversing the flow of the Welland river, the 
Hydro-Electric Power Commission of Ontario is 

carrying on what is said to be the most extensive en-
gineering project on the North American continent— 
and that practically without the use of steam. 

T o get water to the new power house to be built 
above Queenston, the Commission will utilize four 
and a quarter miles of the river. This will cause that 
stream to flow backward and take water from the 
Niagara river. The commission expects to have the 
new plant working by 1922. The project will cost 
around $27,000,000. 

Two miles above the brink of Niagara Falls, a steam 
dredge is gnawing away at the channel of the Welland 
river. This dredge and the attendant tugs are the 
only equipment engaged on the improvement that are 
not owned by the Commission. They and seven switch 
engines are the only steam-propelled apparatus used 
on the development. 

Drills boring through the rock of the canal right of 
way are operated by air, electrically compressed. Elec-
trically-controlled clamshells swung from aerial cable-
ways, huge electric shovels, electric trains and elec-
trically operated rock crushers show how the Genie of 
Electricity has been made the slave of the engineer.— 
Cleveland Engineering. 

GIFT OF A BUST OF FRANKLIN 
A welcome addition to the artistic possessions of 

the headquarters of the Institute has been made by 
the gift of a tinted plaster bust of Benjamin Franklin, 
by past president T. C. Martin. The original of the 
bust in marble is in the collection of the Pennsylvania 
Academy of the Fine Arts, at Philadelphia. It was 
executed in 1777 by Jean Jacques Caffieri, sculptor to 
the King of France and professor in the Royal Academy 
of Painting and Sculpture; and for many years was 
attributed to Ceracchi, under circumstances which are 
very interestingly set forth in "Jean Antoine Houdon" 
by Charles Henry Hart and Edward Biddle, who 
describe in detail the various differences between the 
Caffieri bust and that by Houdon, to which they prefer 
it for technical and artistic reasons. Caffieri was also 
the sculptor of the tablet to the memory of Major 
General Richard Montgomery, in the portico of 
St. Paul's Church, New York City, in vari-colored 
marbles. This, the oldest monument on Manhattan 
Island, was erected some little time after the glorious 
death of Montgomery at the capture of Quebec. It is 
interesting to note that the records of the Penn-
sylvania Academy still attribute the bust to Ceracchi. 


